Simultaneous determination of phthalates and adipates in human serum using gas chromatography-mass spectrometry with solid-phase extraction.
A gas chromatography-mass spectrometry assay was developed and validated for the simultaneous determination of phthalates and adipates in human serum. The phthalates and adipates studied were dimethyl phthalate, diethyl phthalate, dibutyl phthalate, benzylbutyl phthalate, di-2-ethylhexyl phthalate, di-n-octyl phthalate, diethyl adipate, dibutyl adipate, diisobutyl adipate, bis(2-butoxyethyl) adipate and di-2-ethylhexyl adipate, with diisooctyl phthalate as internal standard. The extraction and cleaning up procedure was carried out with solid-phase extraction cartridges containing dimethyl butylamine groups, which showed extraction efficiencies over 88% for each analyte and the internal standard. The calibration curves obtained were linear with correlation coefficients greater than 0.98. For all analytes, the assay gave CV% values for intra-day precision from 4.9 to 13.3% and mean accuracy values from 91.4 to 108.4%, while inter-day precision was 5.2-13.4% and mean accuracy 91.0-110.2%. The limits of detection for the assay of phthalates and adipates were in the range 0.7-4.5 ng/mL. The method is simple, sensitive and accurate, and allows for simultaneous determination of nanogram levels of phthalates and adipates in human serum. It was successfully applied to an investigation on the level of phthalates and adipates in a non-occupationally exposed population.